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Abstract: A 30-year-old female patient was referred to our institution due to vitreous 
  hemorrhage. Best corrected visual acuity of her right and left eyes at her initial visit was 10/20 
and 20/20, respectively. Although hypochromic iris was observed in the superior iris between 
the 10 and 2 o’clock positions in her right eye, her entire left eye exhibited hypochromic iris. 
Hypopigmentation of the fundus was seen in the superior part of her right eye. This eye also 
had a huge neovascularization on the optic disc that was 7 discs in diameter. Conversely, her 
left fundi showed hypopigmentation of the fundus in the entire region of the left eye, and dot 
hemorrhages were observed all over the left fundi, although no neovascularization could be 
seen microscopically. Fluorescein angiography showed a huge neovascularization in the right 
eye and a tiny neovascularization in the left eye. Gene analysis revealed the presence of the 
PAX3 gene homeobox domain mutation, which led to her being diagnosed as Waardenburg 
syndrome type 1. Magnetic resonance angiography showed there was no obstructive region 
at either of the internal carotid arteries and ophthalmic arteries. The severity of the diabetic 
retinopathy appeared to be correlated with the degree of hypopigmentation in the posterior 
fundus. We speculate that hypopigmentation of the fundus in Waardenburg syndrome may be 
responsible for the reduction in retinal metabolism, which led to a reduction in oxygen consump-
tion and prevented further aggravation of the diabetic retinopathy. Only laser treatments using 
short wavelengths was effective in this case. While the extinction coefficient for hemoglobin 
when using green light is higher than when using yellow light, the differences between these 
wavelengths tend to disappear when oxygenated hemoglobin is present. To the best of the 
authors’ knowledge, this is the first case report of a patient with Waardenburg syndrome and 
diabetic retinopathy.
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Introduction
Waardenburg syndrome, which was first reported in 1951 by Waardenburg, is a   typical 
auditory pigmentary syndrome that is accompanied by a lateral displacement of the lacrimal 
puncta, patchy abnormal pigmentation of the eyes, hair and skin, and   sensorineural hearing 
loss.1 In such cases, if an iris shows a sector that is hypochromic, then the corresponding 
sector of the fundus should also be hypochromic.2 The etiology is assumed to be a disorder 
of differentiation and involves movement of the neural crest.3 On the other hand, diabetic 
retinopathy induced by microvascular occlusion causes proliferative changes and results 
in visual disturbance. Panretinal photocoagulation is one of the major treatments used in 
patients with diabetic retinopathy. The efficacy of this treatment is related to its reduc-
tion of retinal oxygen requirements, combined with increased retinal oxygen saturation. Clinical Ophthalmology 2011:5 submit your manuscript | www.dovepress.com
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In addition, to the best of our knowledge, there have been no 
reports on cases of diabetic retinopathy with fundus hypop-
igmentation, similar to the symptoms seen in Waardenburg 
syndrome. Here, we report a case of   Waardenburg   syndrome 
with diabetic retinopathy, the severity of which was far different 
in eyes with different pigmentation.
Case report
A 30-year-old female patient first discovered glycosuria 
3 years prior to being examined at a medical institution for 
the condition. The patient initially sought medical treatment 
for a floating spot in her right eye, and after it was determined 
that this was due to vitreous hemorrhage, she was referred to 
our institution. Best corrected visual acuity of her right and 
left eyes at her initial visit was 10/20 and 20/20, respectively. 
Similar to her father and grandfather, the patient had white 
hair. She had dystopia canthorum identified by calculation of 
the W index (2.01), but did not have sensorineural hearing 
loss. Although hypochromic iris was observed in the superior 
iris between the 10 and 2 o’clock positions in her right eye, 
her entire left eye exhibited hypochromic iris (Figure 1). 
Figure 1 Photograph of the anterior segment. Heterochromia iridis is observed 
in the superior iris between the 10 and 2 o’clock positions in the right eye (Top). 
Heterochromia iridis of the entire iris of the left eye (Bottom). The patient also had 
mild anterior and posterior subcapsular cataract in both eyes.
A
Figure 2 Panoramic fundus photograph. (A) Huge neovascularization can be seen 
on the optic disc in the right eye. Hypopigmentation of the retinal area exists at 
upper peripheral region. (B) The entire retina is hypopigmented in the left eye. 
Major choroidal vessels can be seen throughout the retina. Neovascularization is 
not apparent in this eye.
B
Mild anterior and posterior subcapsular cataract was found 
in both eyes, and hypopigmentation of the fundus was seen 
in the superior part of her right eye. This eye also had a 
huge neovascularization on the optic disc that was 7 discs 
in diameter and was surrounded by preretinal hemorrhage. 
Conversely, her left fundi showed hypopigmentation of the 
fundus in the entire region of the left eye, and dot hemor-
rhages were observed all over the left fundi. However, no 
neovascularization could be seen microscopically (Figure 2). 
Optical coherence tomography seemed to demonstrate slight 
outer retinal atrophy in the left eye (Figure 3). Fluorescein 
angiography showed a huge neovascularization on the optic 
disc in the right eye. Only a tiny neovascularization was noted 
on the left eye (Figure 4). Gene analysis revealed the pres-
ence of a PAX3 gene homeobox domain mutation which was 
detailed as mutation in exon 6: F267I (801T changed to A),4 Clinical Ophthalmology 2011:5 submit your manuscript | www.dovepress.com
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Figure 3 Optical coherence tomography of both eyes with vertical scan (left). 
Optical coherence tomography image shows normal foveal structure in the right 
eye (right). The inferior part of outer retinal layer seems to be thin in inferior area 
of the left eye (arrowhead).
and led to her being diagnosed as Waardenburg syndrome 
type 1.5   Magnetic resonance imaging and magnetic resonance 
angiography showed that there was no obstructive region at 
either of the internal carotid arteries or ophthalmic arteries.6 
We performed panretinal photocoagulation in both eyes using 
a multicolor photocoagulation laser system (Novus Varia®, 
Lumenis Ltd, Yokneam, Israel). Since the yellow light laser 
(wavelength 561 nm) was invalid for the hypopigmented areas 
of the fundus, we chose to use the green light laser (wavelength 
532 nm) in order to perform   panretinal photocoagulation over 
the entire extramacular area. Due to the diabetic retinopathy, 
tractional foveal detachment in her right eye and mild vitreous 
hemorrhage of her left eye occurred at 10 months after pan-
retinal photocoagulation. Because of this, we then carried out 
pars plana vitrectomy in both eyes. At approximately 2 years 
after her surgery, her condition normalized, and at the present 
time, her best corrected visual acuity remains at 20/30 and 
20/20 in her right left eyes, respectively.
Figure 4 Fundus photograph of fluorescein angiography. Massive dye leakage from 
the disc neovascularization can be seen in the right eye. The neovascularization is 
surrounded by preretinal hemorrhage (Top). No obvious dye leakage, except for a 
slight leakage of the inferior artery, is seen in the left eye. A vascular bed occlusion 
is apparent inside of the arcade vessels (Bottom).
Discussion
The severity of diabetic retinopathy appeared to be   correlated 
with the degree of hypopigmentation in the posterior fundus 
in this patient. However, magnetic resonance angiography 
did not show any internal carotid obstruction, and thus there 
was no obvious explanation for the asymmetric diabetic 
  retinopathy. Previous studies have postulated that patients 
with diabetes and retinopathy do not develop proliferative dia-
betic retinopathy since a reduction in the retinal   metabolism Clinical Ophthalmology
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would be associated with a decrease in the development 
of diabetic retinopathy.7–9 Based on this, we speculate that 
hypopigmentation of the fundus in Waardenburg syndrome 
may be responsible for reduction in retinal metabolism, which 
led to a reduction in oxygen consumption, and perhaps pre-
vented further aggravation of diabetic retinopathy.
In the present case, only laser treatments using short 
wavelengths proved to be effective. When using laser 
  photocoagulation in the fundus, light is mainly absorbed by 
melanin, xanthophylls, and hemoglobin. Obana a reported 
that when performing photocoagulation of the fundus, mela-
nin was the main substance of laser absorption. However, 
in patients with melanin deficiencies, differences in the 
hemoglobin absorption rate are of more importance.10 While 
hemoglobin’s extinction coefficient when using green light is 
higher than when using yellow light, the differences between 
these wavelengths tend to disappear when oxygenated hemo-
globin is present.11 We speculate that these extinction coef-
ficient differences are the reason why the green light laser 
proved to be more effective for photocoagulation treatment 
of the hypopigmented fundus. To the best of the authors’ 
knowledge, this is the first case report of a Waardenburg 
syndrome patient with diabetic retinopathy.
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